Background Inpatient training is a key component of gastroenterology (GI) fellowship programs nationwide, yet little is known about perceptions of the inpatient training experience. Aim To compare the content, objectives and quality of the inpatient training experience as perceived by program directors (PD) and fellows in US ACGME-accredited GI fellowship programs. Methods We conducted a nationwide, online-based survey of GI PDs and fellows at the conclusion of the 2016 academic year. We queried participants about (1) the current models of inpatient training, (2) the content, objectives, and quality of the inpatient training experience, and (3) the frequency and quality of educational activities on the inpatient service. We analyzed five-point Likert items and rank assessments as continuous variables by an independent t test and compared proportions using the Chi-square test. Results Survey response rate was 48.4% (75/155) for PDs and a total of 194 fellows completed the survey, with both groups reporting the general GI consult team ([90%) as the primary model of inpatient training. PDs and fellows agreed on the ranking of all queried responsibilities of the inpatient fellow to develop during the inpatient service. However, fellows indicated that attendings spent less time teaching and provided less formal feedback than that perceived by PDs (p \ 0.0001). PDs rated the overall quality of the inpatient training experience (p \ 0.0001) and education on the wards (p = 0.0003) as better than overall ratings by fellows. Conclusion Although GI fellows and PDs agree on the importance of specific fellow responsibilities on the inpatient service, fellows report experiencing less teaching and feedback from attendings than that perceived by PDs. Committing more time to education and assessment may improve fellows' perceptions of the inpatient training experience.
Introduction
Inpatient care of patients with gastrointestinal disease is a key component of Accreditation Counsel for Graduate Medical Education (ACGME)-accredited gastroenterology (GI) fellowship training programs in the USA. The GI core curriculum sets a minimum threshold of 18 months of clinical training experience for all GI fellows, the majority of which is fulfilled by inpatient service time [1] . In addition to the training experience derived from direct patient care, the core curriculum also specifies the importance of educational conferences as well as faculty dedicated to teaching as critical aspects of a GI fellowship program.
Recent studies of the balance between workload and educational activities among pediatric and medical residents provide evidence that increased patient care activities reduce participation in structured learning activities [2, 3] . It is likely that a balance between patient workload and involvement in learning activities also applies to gastroenterology trainees [4] .
Although prior studies have surveyed both GI program directors (PD) and fellows on specific educational content within fellowship programs, little is known about the perceptions of the inpatient training experience as a whole [5] [6] [7] [8] . The aims of this study were thus to (1) survey the current models of inpatient training, (2) assess the content, objectives and quality of the inpatient training experience, and (3) evaluate the frequency and quality of educational activities on the inpatient service, as perceived by PDs and fellows in US ACGME-accredited GI fellowship programs.
Methods Survey Instruments
For this two-phased study, two survey instruments were created-one specific for PDs and one specific for gastroenterology fellows. The content of the surveys was influenced by the GI core curriculum and interviews with experts in gastroenterology fellowship training. Pilot testing of the PD survey was performed by current and past program directors of the gastroenterology fellowship at the Brigham and Women's Hospital, and similarly by current gastroenterology fellows at the same institution for the fellow survey.
The PD survey (Appendix 1) and fellow survey (Appendix 2) queried participants about (1) the current models of inpatient training, (2) the perceived importance of specific fellow responsibilities and skill development while on the inpatient service, (3) the frequency and quality of educational activities (including attending feedback) during inpatient rotations, (4) the possibility of fellows feeling overworked during inpatient rotations, and (5) the overall quality of the inpatient training experience. Lastly, respondents were given the option to freetext any thoughts they had on improving the inpatient training experience at the end of the survey.
Study Cohort
The American Medical Association (AMA) Residency and Fellowship database was used to identify all 3-year gastroenterology fellowship programs in the US accredited by the ACGME [9] . Contact information for PDs and program coordinators was obtained from the AMA database and cross-referenced with the American College of Gastroenterology (ACG) database of gastroenterology fellowship programs [10] . A total of 168 gastroenterology fellowship programs were identified through this process. An introductory email was sent to all PDs or program coordinators (if the PD's email was not available) outlining the study and providing the opportunity to withdraw from the study prior to distribution of the surveys. Three programs requested to be excluded, five programs were in periods of transition without current fellows, four PDs were not available during the survey period, and one program did not have contact information. A total of 155 ACGMEaccredited gastroenterology fellowship programs were thus considered for the study.
Survey Distribution
For the first phase of the study, a unique link with the PD survey was electronically sent to each PD (or program coordinator) in March 2016 using the Research Electronic Data Capture (REDCap) web application, which is a secure web application for building and managing online surveys [11] . The REDCap application maintained a log of all responders and non-responders of the PD survey. A personalized email reminder was sent to each non-responder at two weeks and again at three weeks after the initial survey link was delivered.
For the second phase of the study, an introductory email outlining the fellow survey was sent to the program coordinators in April 2016 and requested their participation in forwarding the public REDCap survey link to their gastroenterology fellows (the majority of programs did not disclose individual fellow email addresses). The initial survey request was electronically sent to the program coordinators one week after the introductory email with a link to the fellow survey and a request for the survey to be forwarded to their fellows. This was repeated for each of the subsequent two weeks. All data from both phases of the study were anonymously logged by the REDCap software.
Statistical Analysis
Means and standard deviations were used to describe continuous variables and counts and percentages for categorical variables. Likert and rank item responses were analyzed as continuous variables, as conventionally reported [12] . PD and fellow responses were compared using an independent t test for continuous variables and the Chi-squared test for proportions. For the optional comments left by respondents, a grounded theory approach (inductive process of generating broader insights from qualitative data) was used to identify themes for improving the inpatient training experience [13] . P values less than 0.05 were considered significant. All analyses were conducted using JMP Pro version 12 (SAS Institute, Cary, NC). This study was reviewed and deemed exempt by the institutional review board of Partner's Healthcare.
Results

Baseline Characteristics
Program characteristics and demographics reported by PDs and fellows are shown in Table 1 . Seventy-five PDs (48.4%) responded completely to the survey. PDs noted the clinical track as the most common track for fellows (93.3%) and the basic science research track (22.7%) as the least common. PDs cited the academic medical center as the primary inpatient site for the fellowship (74.7%). A general GI consult team was identified as the primary inpatient service type (92.0%).
A total of 194 fellows responded completely to the survey. The majority of fellow respondents were male (65.5%), and there was representation from each year of training (1st years-37.6%, 2nd years-32.5%, and 3rd years-29.9%). Fellows reported an average of 11.3 (SD 4.41) fellows in their respective fellowship programs. The majority of fellows were in clinical tracks (80.9%) for their fellowship, whereas the least common fellowship track was the basic science research track (3.1%). Fellows also reported the academic medical center as the primary inpatient site of training (86.6%) and the general GI consult team as the primary inpatient service type (93.8%). PDs and fellows were asked to rank from most important (1) to least important (6) the following inpatient responsibilities to ensure proper running of the inpatient service: lead clinical rounds, perform endoscopic procedures, complete inpatient documentation, organize teaching, communicate with outpatient GI providers, and schedule outpatient GI follow-up appointments. PDs and fellows agreed on the ranking for all six of these fellow responsibilities (Table 2) . Specifically, leading clinical rounds, performing endoscopy, and completing inpatient documentation were reported as the most important tasks by PDs and fellows. In contrast, PDs and fellows rated the responsibilities of arranging for outpatient follow-up and communicating with outpatient GI providers as the least important.
Frequency and Quality of Educational Activities
On a 5-point Likert scale (1 = 100% of time, to 5 = 0% of time), PDs and fellows both noted that a fellow returns to the bedside with the attending after evaluating a new consult between 75 and 100% of the time (1.75 vs. 1.90, p = 0.226).
The two groups also agreed that fellows review relevant inpatient radiology studies with a radiologist between 50 and 75% of the time (2.64 vs. 2.69, p = 0.720), but PDs indicated that fellows reviewed relevant inpatient pathology specimens with a pathologist (2.99 vs. 3.53, p = 0.001) and attended academic conferences (1.37 vs. 1.66, p = 0.004) more often than that reported by fellows. At the conclusion of inpatient rotations, PDs also reported that attendings provided formal feedback more often than that perceived by fellows (2.59 vs. 3.35, p \ 0.0001) (Fig. 1) . Similarly, on a 5-point Likert scale (1 = C60 min, to 5 = 0 min), PDs indicated that attendings set aside more time for teaching on the inpatient service than that perceived by fellows (2.03 vs. 2.96, p \ 0.0001) (Fig. 1) . When asked about time spent by fellows teaching other members of the team, PDs again perceived that more time was dedicated to teaching than that reported by fellows (2.35 vs. 2.88, p \ 0.0001).
Perceptions of Clinical Workload on the Inpatient Service
When asked about the frequency of duty hour violations for the inpatient fellow (5-point Likert scale: 1 = 100% of time, to 5 = 0% of time), PDs and fellows both reported these events as rare, although PDs felt that they occurred slightly less often than fellows (4.85 vs. 4.65, p = 0.005). In terms of the inpatient fellow feeling overworked, PDs reported this occurred less frequently than that reported by fellows (4.01 vs. 3.51, p \ 0.0001), with PDs estimating 25% of the time, whereas fellows felt it was somewhere between 25 and 50%.
Overall Quality of the Inpatient Training Experience
PDs rated the overall quality of the inpatient training experience and educational components as better than the 
Participant Comments
A total of 28 PDs (37.3% of PD respondents) submitted optional comments at the end of the survey (Table 4) . PDs cited the need to lighten the outpatient workload of the inpatient attending such that he or she can fully dedicate him/ herself to the inpatient team. PDs also proposed an increase in mid-level providers (i.e., physician assistants or nurse practitioners) to ease the documentation and scheduling burden on the fellows. Lastly, PDs identified the need for inpatient attendings to lead educational activities on the inpatient service, including more direct observation of fellows' clinical care as well as didactic teaching for the inpatient team. A total of 42 fellows (21.6% of fellow respondents) submitted optional comments at the end of the survey (Table 4) . Fellows frequently requested more formal teaching from attendings, such as faculty-led bedside rounds or prepared didactics. Fellows also commented on the need for increased frequency and quality of attending feedback. On a programmatic level, fellows highlighted the need for improved balance between clinical duties and educational activities by limiting inpatient workload.
Discussion
In this nationwide survey of ACGME-accredited GI program directors and fellows about the inpatient training experience, both groups agreed on the relative importance of specific responsibilities on the inpatient service. However, fellows reported experiencing less teaching and feedback from attendings than that perceived by PDs.
Fellows also rated the overall quality of the inpatient training experience as lower than the ratings given by PDs.
The consensus between PDs and fellows on the importance of specific fellow responsibilities reflects a mutual understanding of the objectives of the inpatient rotation and the level of training of fellows. Leadership and procedural skills were prioritized by both groups as critical to the proper running of the inpatient service, whereas more administrative tasks such as scheduling outpatient appointments were considered as less important.
An important finding of this study was that fellows reported receiving less teaching and structured feedback from attendings than that perceived by PDs. Indeed, 52.4% of comments submitted by fellows focused on issues related to teaching and feedback from their attendings. Further analysis of the comments section of the survey reveals possible explanations for this occurrence. First, the inpatient attending often must balance both outpatient and inpatient obligations, which leaves little time to dedicate to teaching on the wards. Second, in the current system there is a lack of incentive (e.g., financial or promotion-based) for faculty to teach. A third additional reason may be the lack of formal training of faculty in teaching and delivering effective feedback, which is not unique to the field of gastroenterology. In fact, most faculty in medicine receive little or no training in how to be effective teachers, including how to provide helpful feedback to trainees [14, 15] .
Another important finding of this study was that fellows reported feeling overworked during their inpatient rotations at a significantly higher rate than that reported by PDs. Prior literature from the fields of pediatric and internal medicine residency has shown that increased perceived workload is associated with decreases in perceived learning, including objective evidence of decreased attendance at academic conference [2] [3] [4] . Thus, in addition to less teaching and structured feedback from faculty, an imbalance between fellow workload and time for educational activities likely also contributed to the lower ratings for education on the wards given by fellows as compared with PDs.
To our knowledge, there are no previously published studies on the inpatient training experience as perceived by PDs and fellows, despite the significant role that the inpatient rotation occupies in GI fellowship programs. A similarly designed study of both PDs and fellows investigated the status of competency-based education in endoscopy training [16] . As in our study, the authors also found a difference in the perceptions of training, with PDs rating the overall quality of their endoscopic training and assessment as better than that assessed by fellows. Outside of gastroenterology, a recent survey study of nephrology program directors evaluated some components of inpatient training for nephrology fellows [17] . While quantifying inpatient service characteristics such as service type, patient census and call responsibilities, the study did not query PDs on such items as the relative importance of specific fellow responsibilities nor the quality of education and also did not include fellows in the study sample. There are some important limitations to consider in this study. For one, the response rate of program directors was less than ideal at 48.4%. However, this rate is superior to the 30% response rate of most internet-based survey studies [18] . Second, the response rate for fellows could not be reliably calculated as the vast majority of programs did not provide specific fellow email addresses and thus a public survey link had to be used, without confirmation of its receipt by fellows. Third, it is possible that respondents from both groups were more interested in the state of inpatient training (selection bias). Lastly, as a result of protecting anonymity for each respondent, it was not possible to assess intra-program concordance between PDs and fellows. However, we do know that PDs and fellows originated from similar programs, with both groups citing the general GI consult team as the primary inpatient service type and the academic medical center as the primary inpatient site.
In conclusion, gastroenterology program directors and fellows agreed on the relative importance of specific fellow responsibilities on the inpatient service. However, fellows reported receiving less teaching and feedback from faculty than that perceived by PDs, which may explain fellows' lower overall rating of the inpatient training experience. Moving forward, it will be important for fellowship programs to query their fellows on the quality and frequency of attending-led teaching and feedback for fellows on the inpatient service. In addition, there needs to be more emphasis on protecting time for attendings to teach on the wards as well as faculty development on strategies of effective teaching and assessment. Further research should also focus on strategies to protect the delicate balance between inpatient clinical duties and education for fellows.
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